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Abstract

Potential for a 5MW CW Tunable Free Electron Maser as an ECRH Source
M. CAPLAN, G. KAMIN, S. NELSON, Lawrence Livermore National Laboratory
(LLNL). A tunable Free Electron Maser (FEM) using a 2MeV DC accelerator is to be
tested this year at the FOM Institute (Rijnhuizen) with the goal of producing 1MW long
pulse to CW microwave output in the range 130 GHz to 250 GHz with wall plug
efficiencies of 50%. This FEM was designed and built through collaborations with a
number of institutes including IAP Russia (millimeter wave feedback system), Kurchatov
Institute Russia (wiggler), LLNL (circuit interaction design), U. Maryland (multi-mode
analysis), Varian Associates (electron gun) and FOM Institute (overall design and facility).
Since all key design features are applicable to much higher CW powers, we are
investigating designs for a 5MW CW tunable FEM in order to greatly reduce the cost per
kilowatt thus providing the fusion community with a practical ECRH Source. Performance
predictions for the upcoming 1MW experiment are presented as well as designs for
extrapolated 5MW versions with particular attention to issues of beam transmission, halo
current and mode control.

*This work was performed under the auspices of the U.S. Department of Energy by
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